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BASIC-ABSTRACT: 

NOVELTY - An optical compensation sheet consists of a cellulose acetate film 
containing 0.01-20 mass parts of an aromatic compound which has at least two 
aromatic rings to 100 mass parts of cellulose acetate with degree of 
acetylation of 59-61.5%. The film has retardation values (Re,Rt) defined by 
predefined formulas of 20-70 nm and 70-400 nm, respectively and a haze of 2% or 
less. 

DETAILED DESCRIPTION - An optical compensation sheet consists of a polymer film 

containing 0 .01-20 mass parts of an aromatic compound which has at least two 

aromatic rings to 100 mass parts of cellulose acetate with degree of 

acetylation of 59-6 1 .5%. The film has retardation values (Re,Rt) of 20-70 nm 

and 70-400 nm, respectively and a haze of 2% or less. Retardation values 

(Re,Rt) are defined by formulas Re = (nx-ny) multiply d and Rt = ((nx+ny) 

divided by 2-nz) multiply d, where nx, ny and nz are refractive indices of the 

film along lagging axial direction, leading axial direction and thickness 

direction, respectively, and d is a thickness of film. The aromatic compound 

has at least one 1,3,5-triazine ring. 

USE - As a protective sheet for a vertically aligned type, optically 
compensated bend, reflection type or twisted nematic type liquid crystal 
display device and a polarizing plate. 

ADVANTAGE - The cellulose acetate film of the optical compensation sheet has 
high optical anisotropy and durability. Raise of transmittance is prevented by 
using the optical compensation sheet for liquid crystal display device. The 
optical compensation sheet with moisture absorption coefficient of expansion of 
less than 30 multiply 10-5/percentage relative humidity, is obtained by 
adjusting amount of residual solvents in cellulose acetate film. Optical 
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compensation of the polarizing plate is enhanced by the optical compensation 
sheet, without increasing number of components of the polarizing plate. 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display free of a light 
leak due to thermal distortion and excellent in display grade. 

SOLUTION: The optical compensating sheet comprising a cellulose acetate film 
containing cellulose acetate having 59.0-61.5% acetylation degree and 0.01-20 
parts by mass of an aromatic compound containing at least two aromatic rings 
based on 100 parts by mass of the cellulose acetate and having 20-70 nm Re 
retardation value, 70-400 run Rth retardation value and ≤30&tunes;10-5/%RH 
coefficient of expansion by moisture absorption is utilized in a liquid crystal 
display. 
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^v^TY-im. ^^^Y-ivm. \i^Y-)m. y 

40 y-fym. h^)rY-ivm. ^^ym. \:')=Jym. e 
^jyjyU. f'jsyys, \^v'Jynni.ifi, 3. 

^ym. 7 5yJS. f-:t7xy^. tro--;uig. jj-^f-t 

Y~)m. f-rY-jvm. MyY~ivm. v')ty~ 

1. 3. 5-hyTi^'yig*WtU<. 'O'-bVStJj: 
t^l. 3. 5-h'JTi''>S*5§^>^C»itV^. ^#]^ 

^t-^ti, i}'^^<i:t-o<7)i, 3. 5-hori^ym 
i:^i-hztmizmt\,\ 

50 [0021] ^SM:^3&JirtS55=S®lSI«OS:l4. 2 
srsion: 2.0,1.4 
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mm-kmrnt, (a)m-^mm^-fhm^. (b) 
m-^x-mmtim^iiXi/ ( c ) w^mt:-ftix^'k 

J^fiKT-^^l.^) . I&^mmi. ( a ) { c ) cr)\,^-fix 
[0022] ( a ) ( ZoBLh«0^#^i^W^ 

yji^v-ym. yx.-tyhuym. rvVv'^y 

^7r7 X yii, ^ y K 'J xyis, '^yyji-^^r-y-y-;!- 
?i, ^yy>Ty-;wa. ^yy-^ 5^'y-;PS, '^y 
yh'jry-;Hi. r'jyti. 'fyrv-zwEg, :5'o;>( 
yis. ^yjyiS, ^v^yuy^, ^yu^-'ys. ^ 
-^yjyi^, yy/'jyJi, ^y^^uyjf, y^v'J 
yS. rf-Uvyii, ;5;w^•y-;^S. r:7'j>''ys, 
7i:hyhyyy;s, ='r-9-yTya. ^x-^-i/y^. 7 20 
xy^ryyi^, 7xy^-9-^^yS. 7xy^-9--/'y 
J§l3J;i/f-TyM^yS*J^*ii.?., -t7:5'PyS. T 

xuym. ^yv-jvm. ^yY^^'fY-jvm. '^y 
y^ry-;i^. '<.yy>f 5 ry-;ws. <yyh»j7 

y-/u]Sfcj:r/^ y u ym^Hf-t U\ ( b ) ^^m^^ 

[0023] ( c ) (DW^mh. --^(o^mmmcom so 

Tjvy-uym. 7)V^-vym. -co-, -o 
-. -NH-, -S-tfz\i^fit^cr)m^^h^X'hh 

c 1 : -CO-O- 
c 2 : -CO-NH- 
c 3 : -TfU^Uy-0- 

c 4 : -NH-CO-NH- 40 

c 5 : -NH-CO-0- 

c6 : -0-CO-O- 

c7 : -O-T/l'deuy-O- 

c8 : -CO-7Jl"y~]yy- 

c9 : -CO-TZl/^-L'y-NH- 

clO: -CO-T;Uir-^>'-0- 

cii: -T;i'^uy-co-o-r/i'=^fix'y-o-co 
-T/P^i/y- 

ci2: -o-7/i'=^fuy-co-o-Tyu^uy-o- 
co-T/u^wy-o- 50 



cl3 : -O-CO-T/U^l^y-CO-O- 
cl4 : -NH-CO-T/U^r-l/y- 
cl5: -0-C0-7lV1r-Uy- 

v^-c^)<^:v\ mmmcomui. Ao^-'yji^ (f, c 

1 , Br, I ) , hHo^iz/u, /^/prndfy/i-, yr 

y, TSy. -hu, XjVin^ iiJl-Js^^Jl', X}Vyr 

mmr^ Ka, juifite^^yw^yTs ks, biiis)^ 

;!./U7rt'f/US, Bglft^S^'^l'^ h-aijJ:l/^^^# 
[0025] TA'^;Pac7)^l^i4^{±, 1 J^SST'J) 

=3fy, r;i'3='rxa, r/p^/uKmrsy*) ^^tlt 

=jf vx^;i^t3 iy^ 2 - vx.^)vr s y x^;u**-t-in 

!> . r;w^ -;i'ttco^Elli^{± , 2 Jb^s T'*> !> ^ t 

[0026] BlSftf^Ti^/Paw^SISl^iCti- 1 ViS. 1 

ztiimtLw mamr-yii^yf^i^mcomizii, r'-t 
^8X'hhzti)mtl^\ r;W3^i^Sti, $4.tca 

X, xh:Jr j^, yh^yfciu^^ h^yxhdf-i'A^S 

mi. 2Jb^lOX'f>hZttfntL\\ riV^^l/i) 



ll/\3/0^, EAST Version: 2.0.1.4 
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11 12 

yx;^;^x;^fcj:y:x^'yx;^*r:;^3!><-^^i^|,. h, xf-;ur-feT-hfcJ:tX'<.y^;l^T-fer-hA%t 

i^r s Ha<7)^ss^sc«±. 1 j^s 1 0 t*i. ^ i m ■ fih . z.mm±<n-^^mi^ti.^mmmt.z[i. 

tih, Mm:^ivt^yT^vm(^mw.=mi. im. /i^fcj;i>'2-yh^i/x:?/-/i.*%*iti,, yso^-y 

sx-hh:itmt u\ mmmxivt^yr^ Ym<Dm mcmcomw.'fmi.. 1 t.td,i.2Th^:itifin 

5 y S<^^M^ iSHi. 1 Jl;2 1 0 -c*)!. t *W y^m^l:*ig<o*sgis^ y ytiMM^iir V ^|> 

y, >>Xf-7UrS/fcJ;y^2-;<?;L'tC^>'Xf-/t'TSy OT&l 0'f:)V%X'hh:itti^X*)m±L< , 35n^ 

'Sim^m^X)Vyr^^iv WSI^iS^jl^ttfflt^tt J:v\ 

acOMSdiSSJi, lJ^M8T'J>I.C:i:A>mLi'\ II 1 0 0 3 0 ] -«te^^^rat'-fe/PD-X7-feT- hJSjg 

mm^yi^^ Ym(r)^w.=^mi. 2n-s. i ox'$)i^t m^i. 3i^cov;Ky [^^^x^m^ztufi ]<-rcr)m 

vt^ttih, $mmmm.m^mizii^ a, -w^mmff^^-^ii. mimm UTAoyy^t 

±#^lc03i-^*i. SOOnmaoOX'htZbij^nt L\,\-t/l'U~X7-t7—her,mi.nhixmm.<^l<z 

tv^ 30 1 07bS4 OfiM%^^ix|.J:dtcfgS-r-?.. -b^Wn- 

[00 28] [-b;Un-;^7-feT-h7'f;l^ix<0liji] X7-fef— h<^*{i, 1 OJ^jSB OWi%t'*)l)ik*« 

V;W'syh:JfA'XhftHJ:0-b;l'a->!.7-br-b7-f ^t,lzmU\ »W t^tl. 

x'i±. ■tii.a-xT-tT-hi^immmmuzmm ( oj^s4 o-o x'-bni'^-xr-tT-ht^mmt 

Ml 2<7)^rf.y, ^i^Mt^SJb^l 2<r)JiXn-)Vii m^z\,i. ^)Vu-xr^'f-hb^mtinsm^ 

xv^m'm^^^ifiim.(><^f'^^'rymcmifit>w \.zMixm^L. jnETTit^co^atifcttsas^eii 

J;t/x;z,7^;m. litlcmi*^* LTI^^T t J:v^. x-r 40 n^th. tmMi. a^{i4 0°Cia±'C*) D . ff^L 

;K ^rhyfcj;t/x;?.f;l'«'i'S6a (-f^i?^. -O <(i6OJb22OO-CT'$>0. ^ h^zntL<l,iSQ'P} 

-CO-fcitX-COO-) <7)V^-fit*>$:r-5lJLh SI lO'CTM. 

^'fUt-^'mh . LTffll^-l. ^ t A<T'& & . [0031 ] LXifit,M^\.ZXiXX 

iit'^m<^m^mmm'hinix^\ r^. tmizximmcr)M^K<r)±wmm tx t i 

[0029] ^Jfi^Sc*«37bSl 2(r):c-Tmm ^>i.^^(i, =&fi!t^^ff:bT-C»tT t 

^haf^-x^y, 1, 4->'';t=>f^fy. l. 3-=M^ 50 tLv\ i/^y-y h^>f riOj«S2:fflv>S 
11/15/04, EAST Version: 2,0.1.4 
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13 14 

ti^thzti>x'^i. ^i/^mizmimmnx . z hh. i^Uioj: ^ccut. i^-tc^mm^hti^, 

iim\^xmfthztmtL\.\ mnm. ^^<r> tj. mmtp^-n'itx'hh^^ii^^n. M^<r>^mm 

{±, m^<Dm.(^w.mi'm^uzib. wmwfhz mmmmim:'thmm\mhztm'^h. 

tmji u\ ^siui. flEMt, m.ifmmmi i o o 3 5 ] j^ai^Biaici^oTti:, i^mmm^zx 

mix'i>i:^K mikP^T^m^mmzmti. i.*^)iA^iitts/itf>. wmm^^i^^ztrnt 

mmLfzv-y'ii^mm^m^^MKinit^K hh\>^ u\ ttz. i^mtais^mnza^^x . i^&mztuEt. 

ti, mttiudk. mic.m^mm^^xi^mh. 10 Mmcr>mi±ti>t. mmmmimmt^zti^x^ 

[0032] mmmm^zx 0 . mmmmtizt t 3DEi!<tvME$:^s-ti.^^i6(c{i, mEmns^ 

s . ?$fflm»}£T'{i. mii^mmmx-mm^-t m^^t z 1 3!?<ss ^is. ■fc;uD-;^r-feT- h 

l.^fcAW=5:*S^mf^^=i>-b/^D-;^T-bT-^^ ' (ff^tS : 6 0 . 9%, ife^Tl^a-^g : 2 9 9 ) 

?f«$-ti:l>i t*''t-# I., ^fc. a««i§»:^aT'-b;l^ mmmiizX O^^/l-r-bT- h+M?U^c2 OKI: 

n-XT-fer- h Sr^lWT'^ mi^X'h t . J^aif %ff)m.ii , 5^ll^»aSJ^ (DSC){cJ:|.fc, 3 

t»mi>zxib'mizi^-'^j:mm''n{:>tLikmmm sx^mizY/im^t yj\^^mtmmm3}^.m^ 

'mmm.x'^im]iz. m^x-^mmm^^z^n-'o .Io^aslaTt:-i±%-^y;^^fc^t^•?., t^o-r. 

~7.T^T- v<r>m,t. zcr>m.^Mz 1 071)54 o« ^r5x i o•cgJe^o^asT'fi&-rl.^^s*<^)S . ^cJt* 
a%-i-iiii.i:d(ciiis-ri>^fc*^mbi\ -b;un- 20 z<nmwm^^mi. ■^)vu-x7^^-h(m 
xr^^- vcnmt, 1 o;n7S3 (imm.%x'hhzbif ^j^^m.^^. mmm.'^mth-mmm^z 

[00 3 3] ?I-^Sr-1 007bS-10*C (jl? T") y/U'<.y hdf^;?.hft(cj: O-b^l-n-xr-fe 

^t<{i-S0;bS-10*C, L<{i-5 0 T-h7-f;WA^ISt-ri>. H-rtcti, bSIBctjU:?- 

BS-2 0'C. fitlffi L<<i-5 0:PjS-3 0'C) T-i^B>iLm\i:'MwthZtmtU^. H-r 

( - 7 5°C) ^J^aiUci^'X^l^y^iJ 7'f y>JUSr?^lS-t-l. . xmmco H-rti, llJB^fiA^' 1 

{-3 0B^-2 0'c) 4"-c«-c#s, z(r)X^{z:<^ sT}S.3 5%tts:hXoi,zm§.i'm.thzttimtL 

mhb. ^)vu-x7^T-~ht^'m(^w,-^m^i 30 »r\ YyM.ttzki^^yY(r>m\i.mmm^z^±.wx 

mt-fh. Ax:/^];j±X'hl>ztifnt ii<ztif1tttU\ y;Kyh^-vxhStt5{t«.8S[ 

t<, S-C/mXlX'hhZht-^h^zmLK. 12 ®fcJ:t/$S^:^ffi{COl^T(i. *ll^if23 363 1 0 

'C/'rf\::}±X'hhZk.ifiWLi^ntU^. <^m&mt. M 1512367603^, 15)2 4 9 2 0 7 8-f , |SI24 

1 0 0 0 0X:/Wii&fi^^:±|!ST' 9 2977^.^2492978-^,1^2607704 

h^, iooox:/^*<affiw=5r±RB'C*fc»), -et-ci ^, |5I2739069#, 1^12739070^, Hffl;^ 

0 0*C/f>Ai||fflfl<J>5:iJiB'C'^)l. . , ?^a]at]g(i, 1^640731^, PI73689 2^cO#hB$HS, WJi 

}^mmmm(r>m.tmkm^nm.t<r>^m 1^45-4554^, I5i4 9-5 6 i4-^, !ttiiiS6o 

1S^tmi'kLXi)-^^m:m:<^immz'^-thtX'<r)Vm -176834#, |S]60-203430^, |S]62- 

T-fijoTtfflT-j)!.. 1 1 5 0 3 5^(r)^Jkm.'<zw&■^:l^hh. Y-r\i. 

[0034] $<;>IC, ZiX^ 07^2 0 O'C ML< 40 'S,m^\0'Cm'(r>YvJ^tfzW^yYl.{,Z'mrthZ 

{±0P)M1 5 0-C, §/olc»SL<iiO;bSl 2 0X:, t*W4tl^. 8i8iLt*^'b2#liLhmtiS-CTl2^S-r 

ftt»iL<{i07b55 0*C) CjDa-fl.t, hZtmtU\ 'i%t:>ivtz7^)VJ^i:Y^J^±t:W< 

Mz-^z)V'xn-X7-^r~hm%m'ft. nmt. Sia* yYi)^(^%Wm. $f>d 0 0A^^>1 6 0°CiT'S»: 

ttts^STtftt-c't J: t, ?a?&'i'TW LT u 'Si^i^tfz-^mx'mkLx^®m\^m.%^^hz 

ffljSSti, 4-C/^W±T-J)-?.^ L< , 8'C/ t i>X'^ h . ^Xk.(^1jW>t. =^¥5 - 1 7 84 4-^^^ 

o'c/'^'ifmmmx'h 0 , -e UTi 0 ox:/^^*^ iKtfcv^T K-r*<^';wb-ra^ 

mm*j:mx'iii>, 'Srij, sofaasti, Mas:iaj&-r so [ o o 3 7 1 ■tivx3~x7-^'r-vy^}vj^\iz\t. mm 

11/15/04, EAST Version: 2,0.1.4 
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-h (TPP) t3j:t/h'J:?l/v';l'7nX7x-h (TC 
P) ;<?;h-n>i?x;^ryL'i: LT{±. ^r^yt/ 

Kx;^r/t'fcJ:lJf^'xyiex;iLr;l'AJf!i»<)X-$>l.. 7 
^J'/PKxxxyl^coWdi. y;'(f-;l'75'P-h (DM 
P) , i^'x-f;1^7:J'U— h (DEP) , >''7''f-7l^7 b 

(DBP) , y5l-^?f-;l'7^'U-b (DOP) , 10 
7x-;P7^'U-h (DPP) feJ;l^xXf-/l-/\^j^;l' 
7:5'U-h(DEHP) i}^-^ttll. ^'xyi^xxr/l^ 
cOWCfi, 0-T-fef-/U^xyi§hijxf-;l/ (OACT 
E) t>J:i/"0-7-fe^;U^'X>igh';7'f-/l/ (OACT 
B) -?-wffi<7):<?;i';i<yi!xxT;l'OMtc 

■fe>'^'v->'iti>■7■^y^, a^c^h ij -y hBtXXr;l-;4^' 

^^ni., 7:?;^'^xxT-'^^^Mfl(DMP. de 

p. DBP. DOP, DPP. DEHP) ij^tK^ 

t^^^iii). DE p }i xi/D p p i}mi>ziB-t '^mm 20 

[0 0 38] -tJl^n-XT-tr—hy^ )UM.lZl,t. '^it 

'^^im±miz->\,^XI,i. !^ra¥3-1 99 2 0 
1115-1 9 07 0 7 3^. 15)5-194 78 9 
1515-27 147 1-^. 1^6-1 07854^(50# 30 

'm^ztmmh, ^m±mmMmi. mm-tm 
m(v-r)cr,o. ommi'MM.xx'hizttmt 

L<. 0. OlTi^O. 2M&%X'hhZti}^$^l,zig- 

tt\K mmt-ffi 0.01 '^m.%mTh 1 1 . 

mco^^mt A.b'm Mn&t^ 1 «M% 
y(BHT). h'J'<.yi^';l/T5y (TBA) $r*ff5 

:itifX'%h. 40 
[00 3 9] •t;i^n-;?.r-tf— b7-^;PAH, 

wwmii. sjbmi oo%ommizhiz tii^ 

[004 0] [■byl^o-;<,T-tr-b7-<;!^A<0^fflj(!i 
a] -feyl/o-xT-fef— h7-^;l'Att. ^ffiSaaSrtfrr 

33343 3^^mi>zsm(^x 0 rmom^mii 50 

11/15/04, EAST Vers 



1 6 

tlWj^J]^^, Zil(>mMI>z}i\<\X-tJl'n-X7-ii7— 

r-bx- b izm-i'^-xmmimmt^ z tmrnzta- 

tU\ S®x;t-.;Wdf _(i 5 5 m N/mliLhT'fc l> CI t 

[0041] OT. t;p>:? <)mimmi:miz, mm^z 
m-ti. 74ii'mm^7>vi] mm\.z^ALfzm. 
wmrnx'^^L. :^mLxmh^^^^^)i'X''iihix 
hztmtu\ r)V:fimmtLx\i. 

^ytoa^SSJio. \m.3. onoimzhhiLb 
tmiLK. 0. 57bm2. O^CDWzhhZtti'^^ 

Wc*)-&^t7&»mt<. 4 07b27 0X:o|£Hl:*> 

[0042] lilfi|tc?)^ffix:t-;L'^-{i , r fyficom^ t 
jSfflj ('JT7^Xa. 1989. 1 2. 1 0%ff)tC 

i^tsbh:Lttl^X'^h. *|&BH<5^-feyi^n-xr-fef— h7 

^ffix^^;i/df-*JB!tat'S)§ 2S«?M&-fe;l' 

)VJ>.mmi: ffy^^jkzn ^ -^x , wmi^zbw ^t^m ty^iu 

tm{cJ:07^7UAc7)^iiix;t-;l.^-i&S:{fJT'# 

1). 

[0043] fl7t^{±. M3t]ii3 J:t/-e«M 

mtlX. ±le<0■^r;^D-;^7■^rT-^7>f/^i>.S:fflV^ 
l)ii:*<-C'#l.. (W^Offi^Bi. a«<0-t;l-o-XT 

■ty—h7-^>uM.im^xhx^\ ^tmizt.i. 

ii. -^IctK'J t'::i/l^T;l'n-/i.^7^;P-A^fflv^Tg 
mtt. ^r;^^-;?.T•feT-^7-^/^AcoSffltti:^i3t 

licosistt t (i. mMmi>zw-mztj:i, X 0 ^zimt^ . 
[0044] m^^mm ±ie«-b/un-;^r-fex 
-^7'f/^A*^f>^l,3t^ffi^IS/-^. i/^{i±i5«o-fe 
/UD-^r-fer- h 7^;l.jU2rfflt^;^c«3t«{i. ?Sb^h« 

mmm^zm^mmx^'^i, ^m<7)^mmi^- 
^\ h^\.^imik-^i\^tMif(^mtmb(mi>zzjmwi 

ion : 2.0.1.4 
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[0045}OCBt- KcoM^B^^fiWJi^. *^ 10 

h^C':)V^•C(4, f#^^6-2 14 11 6^^I8, 
it5 583679-i-, (3156467 03-^, S54#l^i^^ 
SI3 9 1 1 6 2 0 A 1 ■^<0#BBjHBWcie«l{*^J)l. . OC 

382 5^. I3I5 4 1 04 2 2^i7):g^^$aS(-^^$iX 
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{i, ge3t^fii(KIS«g 5:^1-1., CiOfgH^a* 
-F{±. OCB(0ptically Compensatory Bend) fg^a^ 

[0046] V A^- Y<^M^^lVX\t^ tIff*lMPB# 

{3*¥tiei^§-ei.ij^S<7)VA^- HtoM^B-feyl' 
^2-1 7 662 5-^^f8ie«) (Cjp;c-C. (2)^1? 
ftte::*:<7)Jty), VA^-HSrV/Pf-K^-^y-ftLJt (M 
VA^-HcT)) ( S I D 9 7, Digest of tec 

h. Papers (i^fSm) 2 8 (199 7) 84 51^©) . 

( 3 ) mmfkm-^^-kmsmm^^z-mmzm^ 

^- h' ( n - A S M^- H ) m.^^^}V ( B*?gB^BHi& 
^«0^Sm58-5 9 (1 9 98) latS!) iail/^ (4) 
SURVA I VALt-KiOjga^B-fe/l' (LCD-f y^-— 

[0047] TNt- h'cD?gfB-fe;wt'{4, fl:E*EnSnB* 

tC^^?«fBl4:5i-^ *«^«6*JtC*¥ier6] U , $ ^> 6 0 71j 
SI 2 0' ti;>tilE|6JtTI.^I., TN^-HcT)?^^^^^: 
/W4. ;*7-TFT?«fa«^^Si:L-CSt,|&<fJfflS 
fLTiiO, ^S!cwXiil^(CieSfc&«*l.. 
[0048] 

[0049] 





p-fb^eo. 9%<0-lr;PD-XT-tr-h 


1 0 owaas 




7. SMftgP 




3. 9fiSgP 


^^i^y^^o^-f H (mum) 


3 3 6K1:SS 




2 9®fia5 



4058 



CH. 



(0 0 5 0] ^i]<7)$^i/'y^;?'y^'t:. TiecOl^rJ'-T 
-1^3 y±#5ijl 6 fifths. ^^U>^O7^H8 0« 
fig|5fcJ:l<^:J'y-;l/2 0ICfigUHSAL. MfeL^:*^ 

-fe/l/D-XT-fer- h^?BE4 7 4eagPtCU':5'— r-v^ 
3y±#S']^t«2 5^9*SI5Srli-^L, %'it^zmn\.XY 

-b/Pa-xr-fer-MOOfiftgBlcitLT. 3. 5« 

[00513 

[-fbl 3 J850 [ 0 0 5 2 ] \%hixtz H-TS-. ^NVHSKitaS-fflV^T 

11/15/04, EAST Version:' 2.0.1.4 
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1 9 

^ , 1 ^m^M L . M g^TX -5 T^^m , 1 4 0 "CO^Jia 

0. 3®fi%0-fe;Ua-;?.T-feT-b7-<yUA 
8 0 Mm) ^W&Uz, i^mUz'tJUa-XT-tr-h 
(3t^f«5^-N : KH-1 1 ) ^CO^^T, X 

ury/-^- (M-i 5 0, B*^3fe (tt) i!!) ^ffl 

V'T, ie^S5 5 0 nni{Cfc(tl)Re^:7-T-X3 yfi 

[0053] [|IM^i2] ■b;Uu-xr-feT-h^?g4 
jft-^LT H-7*SrPIML (-feyPD-XT-fer-M 0 0 
^ffifflt )• « mwmm^ l 2%t:^!SL/>:mJi, «il 
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20 

0. 4M%T'X)o^c. ^7t, fl^ifLit-fe/PD- 
xr-^T-hyA)VJ^ {m-^W^-V : KH-2 1 ) 
iCOi^^T. X';ry;<-^'- (M-1 5 0. B*:>J-^ 
(1*)Sa) jS«5 5 0 nmlZfcttl.Relx^' 

-f-i^3 y<i*3j:t/Rth^^^-T-i/3 yft^JiJ5gL 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical compensation sheet which consists of a cellulose 

acetate film, and the polarizing plate and liquid crystal display using it. 

[0002] 

[Description of the Prior Art] The cellulose acetate film is used for various kinds of photograph ingredients and 
optical materials from the toughness and fire retardancy. A cellulose acetate film is the base material of a 
typical photosensitive material. Moreover, the cellulose acetate film is used also for the liquid crystal display. 
As compared with other polymer films, there is the description [ that the optical isotropy is high (a retardation 
value is low) ] in a cellulose acetate film. Therefore, usually a cellulose acetate film is used for the application 
as which the optical isotropy is required, for example, a polarizing plate. Optical anisotropy (high retardation 
value) is conversely required of the optical compensation sheet (phase contrast film) of a liquid crystal display. 
Therefore, usually a synthetic polymer film with a retardation value high as an optical compensation sheet like a 
polycarbonate film or a polysulfone film is used. 

[0003] In the technical field of an optical material, it was a general principle to use a synthetic polymer film, 
when optical anisotropy (high retardation value) is required of a polymer film, and to use a cellulose acetate 
film, when the optical isotropy (low retardation value) is required as mentioned above. The conventional 
general principle is reversed on Europe JP,091 1656,B A No. 2 specifications, and the cellulose acetate film 
which has the high retardation value which can be used also for the application as which optical anisotropy is 
required is indicated. It is indicated by by inserting this cellulose acetate film between a polarizing plate and a 
liquid crystal cell that the high liquid crystal display of display grace is obtmned. Furthermore, the problem was 
solved, without thickening a liquid crystal display by using the optical compensation sheet which painted the 
optical, anisotropy layer which consists of a discotheque compound on a transparence base material in JP,7- 
191217,A and a said Europe JP,091 1656,B A No. 2 specification as a protection film of a direct polarizing plate 
to the trouble of a permeability rise (optical leakage by heat distortion) of the shape of a frame generated by 
distortion produced with the heat from the back light of a liquid crystal display etc. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when the large-sized panel 17 inches or more was 
equipped with the polarizing plate which used the aforementioned optical compensation sheet for the protection 
film, it became clear that the optical leakage by above-mentioned heat distortion was not lost completely. The 
purpose of this invention is compensating a liquid crystal cell with offering the optical compensation sheet 
which consists only of a cellulose acetate film, and using it optically. The purpose of another this invention is 
adding an optical compensation fianction to a polarizing plate, without increasing the number of the components 
of a polarizing plate. The purpose of still more nearly another this invention is offering the high liquid crystal 
display of the display grace which arranges the cellulose acetate film with which a liquid crystal cell's can be 
compensated optically in one side of the polarization film, is the same thickness as the former and does not 
produce problems, such as optical leakage by heat distortion. 
[0005] 

[Means foi" Solving the Problem] Wholeheartedly, expansion of this invention person's polymer film according 
[ this optical leakage ] to change of wet heat conditions or contraction was controlled as the whole optical 
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compensation sheet by research, and it became clear by it that it is because the optical property of a polymer 
film is changing. It became clear that the effect of humidity is large in the polymer which has a hydroxyl group 
like especially cellulose ester. The purpose of this invention was attained by the elliptically-polarized-light plate 
of following the (1) - (the optical compensation sheet of 4), and following (5), and the liquid crystal display of 
following the (6) - (7). 

[0006] (1) As opposed to the cellulose acetate in the range whenever [ acetylation / whose ] are 59.0 thru/or 
61.5%, and the cellulose acetate 100 mass section The aromatic compound which has at least two aromatic 
series rings is consisted of a cellulose acetate film of 0.01 thru/or one 20 mass ******. It is in the range whose 
Re retardation values defined by the following type (I) are 20 thru/or 70nm. It is in the range whose Rth 
retardation values defined by the following type (11) are 70 thru/or 400nm. and a moisture absorption expansion 
coefficient — 30x10-5/% - optical compensation sheet: (I) characterized by being below RH Re=(nx-ny) xd (11) 
Among a Rth={(nx+ny) /2-nz} xd[type nx is the refractive index of the direction of a lagging axis in a film 
plane,;ny is the refractive index of the phase leading shaft orientations in a film plane,;nz is the refractive index 
of the thickness direction of a film, and; and d are the thickness of a film — ] . 

(2) An optical compensation sheet given in (1) characterized by the aforementioned cellulose acetate film being 
the extension object extended by 3 thru/or 100% of draw magnification. 

(3) An optical compensation sheet given in (1) to which the aforementioned aromatic compound is 
characterized by having at least one 1,3,5-triazine ring. 

[0007] (4) An optical compensation sheet given in (1) to which the aforementioned cellulose acetate film is 
characterized by producing the film by the co-casting method. 

(5) It is the polarizing plate which consists of a transparence protective coat of two sheets arranged at the 
polarization film and its both sides. As opposed to the cellulose acetate which has one side of a transparence 
protective coat in the range whenever [ acetylation / whose ] are 59.0 thru/or 61.5%, and the cellulose acetate 
100 mass section The aromatic compound which has at least two aromatic series rings is consisted of a cellulose 
acetate film of 0.01 thru/or one 20 mass ******. it is in the range whose Re retardation values defined by the 
following type (I) of a cellulose acetate film are 20 thru/or 70nm. It is in the range whose Rth retardation values 
defined by the following type (II) are 70 thru/or 400nm, It is below RH. and a moisture absorption expansion 
coefficient - 30x10-5/% - further Polarizing plate characterized by being arranged so that the lagging axis of a 
cellulose acetate film and the transparency shaft of the polarization film may become parallel substantially : (I) 
Re=(nx-ny) xd (11) nx among a Rth={(nx+ny) /2-nz} xd[type it is the refractive index of the direction of a 
lagging axis in a film plane,;ny is the refractive index of the phase leading shaft orientations in a film plane,;nz 
is the refractive index of the thickness direction of a film, and; and d are the thickness of a film — ] . 
[0008] (6) It consists of two polarizing plates arranged at a liquid crystal cell and its both sides. It is the liquid 
crystal display with which a polarizing plate consists of a transparence protective coat of two sheets arranged at 
the polarization film and its both sides. As opposed to the cellulose acetate which has at least one side of the 
transparence protective coats between a liquid crystal cell and the polarization film in the range whenever 
[ acetylation / whose ] are 59.0 thru/or 61. 5%^ and the cellulose acetate 100 mass section The aromatic 
compound which has at least two aromatic series rings is consisted of a cellulose acetate film of 0.01 thru/or one 
20 mass ******. it is in the range whose Re retardation values defined by the following type (I) of a cellulose 
acetate film are 20 thru/or 70nm. It is in the range whose Rth retardation values defined by the following type 
(II) are 70 thru/or 400nm. It is below RH. and a moisture absorption expansion coefficient - 30x10-5/% ~ 
further So that the transparency shaft of the polarization film contiguous to the lagging axis of a cellulose 
acetate film and a cellulose acetate film may become parallel substantially Liquid crystal display characterized 
by being arranged : (I) Re=(nx-ny) xd (II) nx among a Rth={(nx-i-ny) /2-nz) xd[type it is the refractive index of 
the direction of a lagging axis in a film plane,;ny is the refractive index of the phase leading shaft orientations in 
a film plane,;nz is the refractive index of the thickness direction of a film, and; and d are the thickness of a film 

-]- 

(7) A liquid crystal display given in (6) whose a liquid crystal cell is a liquid crystal cell in OCB mode, VA 
mode, or TN mode. 

[0009] In addition, in this specification, it means that it is within the limits of less than **5 degrees rather than 
as strict an include angle as "substantially parallel." It is desirable that it is less than **4 degrees, as for this 
range, it is still more desirable that it is less than **3 degrees, and it is most desirable that it is less than **2 
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degrees. Moreover, in this specification, as for a "lagging axis", permeability means the direction used as max, 
respectively, as for the direction where a refractive index serves as max, and a "transparency shaft." 
[0010] 

[Effect of the Invention] this invention person succeeded in compensating a liquid crystal cell only with a 
cellulose acetate film optically. By adjusting the class, amount, or manufacture conditions (for example, 
extension conditions of a film) of an additive (aromatic compound which specifically has two aromatic series 
rings) to a cellulose acetate film, the cellulose acetate film whose Re retardation values are 20 thru/or 70nm and 
whose Rth retardation values are 70 thru/or 400nm is obtained. This cellulose acetate film has sufficient optical 
anisotropy, in order to compensate a liquid crystal cell optically. Therefore, the optical compensation sheet 
which consists only of a cellulose acetate film^of one sheet is obtained, furthermore, the thing for which the 
amount of residual solvents of a cellulose acetate film etc. is adjusted, maintaining balance v^th productivity — 
a moisture absorption expansion coefficient - 30x10-5/% - the optical compensation sheet which is below RH 
can be obtained. A frame-like rise [ permeability ] can be prevented by using this optical compensation sheet for 
a liquid crystal display. 

[001 1] Generally the protective coat of a polarizing plate consists of a cellulose acetate film. Without increasing 
the number of the components of a polarizing plate, if the above-mentioned cellulose acetate film is used as one 
protective coat of a polarizing plate, although an optical compensation function is added to a polarizing plate, it 
can do. In addition, although the above-mentioned optical anisotropy can be easily attained if whenever 
[ acetylation ] uses less than 59.0 cellulose acetate, endurance falls. In this invention, the cellulose acetate film 
excellent in the both sides of optical anisotropy and endurance has been obtained by using the cellulose acetate 
whenever [ acetylation / whose ] are 59.0 thru/or 61 .5%, and attaining the above-mentioned retardation value • 
with other means (the above-mentioned additive and accommodation of manufacture conditions). The 
polarizing plate using an above-mentioned optical compensation sheet and the above-mentioned above- 
mentioned optical compensation sheet as a protective coat can be especially used for the liquid crystal display 
of OCB (Optically Compensated Bend), VA (Vertically Aligned) mold, and TN (Twisted Nematic) mold, and a 
reflective mold liquid crystal display advantageously. 
[0012] 

[Embodiment of the Invention] Re retardation value and the Rth retardation value of a [retardation of film] film 
are defined by the following type (I) and (II), respectively, 

(I) Re=(nx-ny) xd (H) In a Rth={(nx+ny) /2-nz} xd type (I) and (II), nx is tiie refractive index of the direction oi 
a lagging axis in a film plane (direction where a refractive index serves as max). In a formula (I) and (II), ny is 
the refractive index of the phase leading shaft orientations in a film plane (direction where a refractive index 
serves as min). In a formula (II), nz is the refractive index of the thickness direction of a film. In a formula (I) 
and (II), d is the thickness of the film which sets a unit to nm. 

[0013] In this invention, 20 thru/or the range of 70nm, and a Rth retardation value are adjusted for Re 
retardation value of a cellulose acetate film in 70 thru/or the range of 400nm. When using the optical anisotropy 
cellulose acetate film of two sheets for a liquid crystal display, as for the Rth retardation value of a film, it is 
desirable that they are 70 thru/or the range of 250nm. When using the optical anisotropy cellulose acetate film 
of one sheet for a liquid crystal display, as for the Rth retardation value of a film, it is desirable that they are 15C 
thru/or the range of 400nm, In addition, as for the rate of a birefringence of a cellulose acetate film (deltan:nx- 
ny), it is desirable that it is in the range of 0.00028 thru/or 0,020. Moreover, as for the rate of a birefringence of 
the thickness direction of a cellulose acetate film {(nx+ny) /2-nz}, it is desirable that it is in the range of 0.001 
thru/or 0.04. 

[0014] A [moisture absorption expansion coefficient] moisture absorption expansion coefficient shows the 
variation of the die length of the sample when changing relative humidity to the bottom of constant temperature 
Although there is water content which shows the moisture content per unit area as an index showing the similar 
property, considering that optical leakage is the above causes, the deformation of the film by humidity is 
important and it is desirable to make a moisture absorption expansion coefficient into an index, in order to 
prevent a frame-like rise [ permeability ] — the moisture absorption expansion coefficient of a cellulose 
cellulose acetate film - 30x10-5/% — carrying out to below RH - desirable - 15x10-5/% ~ carrying out to 
below RH — further — desirable — lOxlO-5/% — carrying out to below RH is most desirable, moreover — 
although the smaller one of a moisture absorption expansion coefficient is desirable — usually ~ l.OxlO-5/% — 
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it is a value more than RH. The measuring method of a moisture absorption expansion coefficient is shown 
below. From the produced polymer film (phase contrast plate) to width of face of 5mm The sample with a die 
length of 20mm was started, edge of one of the two was fixed, and it hung on the bottom of the ambient 
atmosphere of 25 degrees C and 20%RH (RO). 0.5g weight was hung on the other end, it was left for 10 
minutes, and die length (LO) was measured. Next, with 25 degrees C, temperature set humidity to RH (Rl) 
80%, and measured die length (LI). The moisture absorption expansion coefficient was computed by the 
bottom type. Measurement adopted 10 sample deed and the average per same sample. 
Moisture absorption expansion coefficient [/%RH] = {(Ll-LO) /LO) /(Rl-RO) 

[001 5] What is necessary is just to make free volume in a polymer film small, in order to make small dimension 
change by moisture absorption expressed with a moisture absorption expansion coefficient. The amount of 
residual solvents at the time of membrane formation influences free volume greatly, free deposition becomes 
[ the direction with few amounts of residual solvents ] small, therefore dimension change also becomes small. 
Although the general technique for reducing a residual solvent is drying by the elevated temperature and long 
duration, if it is going to reduce the amount of residual solvents extremely, in order for desiccation to take long 
duration, productivity falls. Therefore, it is desirable to dry on the conditions from which the amount of residual 
solvents becomes 0.01 thru/or 1 .00 mass %, As for this amount of residual solvents, it is more desirable that it is 
in the range of 0.02 thru/or 0,07 mass %, and it is most desirable that it is in the range of 0.03 thru/or 0.05 mass 
%. Thus, the moisture absorption expansion coefficient of an optical compensation sheet is controllable by 
controlling the amount of residual solvents in the above-mentioned range. 

[0016] The amount of residual solvents dissolved the sample of a constant rate in chloroform, and measured it 
using the gas chromatograph (GC18A, Shimadzu Corp, make). By the solution casting method, a film is 
manufactured using the solution (dope) which dissolved the polymer ingredient in the organic solvent. 
Desiccation by the solution casting method is roughly divided into the desiccation in respect of a drum (or 
band), and the desiccation at the time of film transport so that it may mention later. It is desirable to make it dry 
slowly at the temperature (for it to become a bubble if the boiling point is exceeded) which does not exceed the 
boiling point of the solvent currently used at the time of the desiccation in respect of a drum (or band). 
Moreover, as for the desiccation at the time of film transport, it is [ **30 degrees C of glass transition points of 
a polymer ingredient ] desirable to carry out at **20 degrees C still more preferably. 

[0017] Moreover, it is desirable to consider as the another approach of making small dimension change by the 
above-mentioned moisture absorption, and to add the compound which has a hydrophobic group. Although 
there will be especially no limit if it is the material which has a hydrophobic group like an alkyl group or a 
phenyl group in a molecule as a material which has a hydrophobic group, the material which corresponds in the 
below-mentioned plasticizer or a degradation inhibitor is used especially preferably. Triphenyl phosphate 
(TPP), tribenzylamine (TB A), etc. can be mentioned as an example of these desirable materials. It is desirable 
that it is in the range of 0.01 thru/or 10 mass % to the solution (dope) to adjust, as for the addition of the 
compound which has these hydrophobic groups, it is still more desirable that it is in the range of 0, 1 thru/or 5 
mass %, and it is most desirable that it is in the range of 1 thru/or 3 mass %, 

[0018] In [cellulose acetate] this invention, whenever [ acetylation ] uses the cellulose acetate in the range 
which is 59.0 thru/or 61 .5%. Whenever [ acetylation ] means the amount of joint acetic acids per cellulose unit 
mass. Whenever [ acetylation ] follows measurement and count of whenever [ in ASTM:D -817-91 (the 
examining methods, such as cellulose acetate) / acetylation ]. As for the viscosity average polymerization 
degree (DP) of cellulose ester, it is desirable that it is 250 or more, and it is still more desirable that it is 290 or 
more. Moreover, as for the cellulose ester used for this invention, it is desirable that the molecular weight 
distribution of Mw/Mn (Mw is mass average molecular weight and Mn is number average molecular weight) by 
gel permeation chromatography are narrow. As a value of concrete Mw/Mn, it is desirable that it is 1 .0 thru/or 
1.7, it is still more desirable that it is 1.3 thru/or 1.65, and it is most desirable that it is 1.4 thru/or 1.6. 
[0019] In order to adjust the retardation of a [retardation rise agent] cellulose acetate film, the aromatic 
compound which has at least two aromatic series rings is used as a retardation rise agent. An aromatic 
compound is used in the range of 0.01 thru/or 20 mass sections to the cellulose acetate 100 mass section. As for 
an aromatic compound, it is desirable to use it in the range of 0.05 thru/or 15 mass sections to the cellulose 
acetate 100 mass section, and it is still more desirable to use it in the range of 0.1 thru/or 10 mass sections. Two 
or more kinds of aromatic compounds may be used together. In addition to an aromatic hydrocarbon ring, 
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aromaticity heterocycle is included in the aromatic series ring of an aromatic compound. 
[0020] As for an aromatic hydrocarbon ring, it is desirable that they are especially six membered-rings (namely, 
benzene ring). Generally aromaticity heterocycle is, partial saturation heterocycle. As for aromaticity 
heterocycle, it is desirable that they are five membered-rings, six membered-rings, or seven membered-rings, 
and it is still more desirable that they are five membered-rings or six membered-rings. Generally aromaticity 
heterocycle has the most double bonds. As a hetero atom, a nitrogen atom, an oxygen atom, and a sulfiir atom 
are desirable, and especially a nitrogen atom is desirable. A furan ring, a thiophene ring, a pyrrole ring, an 
oxazole ring, an isoxazole ring, a thiazole ring, an iso thiazole ring, an imidazole ring, a pyrazole ring, a furazan 
ring, a triazole ring, a pyran ring, a pyridine ring, a pyridazine ring, a pyrimidine ring, a pyrazine ring, and a 
1,3,5-triazine ring are contained in the example of aromaticity heterocycle. As an aromatic series ring, the 
benzene ring, a furan ring, a thiophene ring, a pyrrole ring, an oxazole ring, a thiazole ring, an imidazole ring, a 
triazole ring, a pyridine ring, a pyrimidine ring, a pyrazine ring, and a 1,3,5-triazine ring are desirable, and the 
benzene ring and a 1,3,5-triazine ring are still more desirable. Especially the thing of an aromatic compound for 
which it has at least one 1,3,5-triazine ring is desirable. 

[0021] It is more desirable that it is 2 thru/or 12, it is desirable that it is 2 thru/or 20, and it is [ as for the number 
of the aromatic series rings which an aromatic compound has it is still more desirable that it is 2 thru/or 8 and ] 
most desirable that it is 2 thru/or 6. The joint relation of two aromatic series rings can be classified, when 
forming (a) condensed ring and linking directly by (b) single bond, and when joining together through (c) 
connection radical (spiro association cannot be formed because of an aromatic series ring). Any of (a) - (c) are 
sufficient as joint relation. 

[0022] For the example of the condensed ring (condensed ring of two or more aromatic series rings) of (a) An 
indene ring, a naphthalene ring, an azulene ring, a fluorene ring, a phenanthrene ring. An anthracene ring, an 
acenaphthylene ring, a naphthacene ring, a pyrene ring, the Indore ring. An iso indole ring, a benzofuran ring, a 
benzothiophene ring, an indolizine ring, A benzo oxazole ring, a benzothiazole ring, a benzimidazole ring, A 
benzotriazol ring, a pudding ring, an indazole ring, a chromene ring, a quinoline ring, An isoquinoline ring, a 
kino lysine ring, a quinazoline ring, a cinnoline ring, a quinoxaline ring, A phthalazine ring, a pteridine ring, a 
carbazole ring, an acridine ring, a phenanthridine ring, a xanthene ring, a phenazine ring, a phenothiazin ring, a 
FENOKISA tin ring, a phenoxazine ring, and a CHIANTOREN ring are contained. A naphthalene ring, an 
azulene ring, the Indore ring, a benzo oxazole ring, a benzothiazole ring, a benzimidazole ring, a benzotriazol 
ring, and a quinoline ring are desirable. As for the single bond of (b), it is desirable that it is association between 
two carbon atoms of an aromatic series ring. Two aromatic series rings may be combined by two or more single 
bond, and an aliphatic series ring or non-aromaticity heterocycle may be formed between two aromatic series 
rings. 

[0023] Also as for the connection radical of (c), it is desirable to combine with the carbon atom of two aromatic 
series rings. As for a connection radical, it is desirable that they are an alkylene group, an alkenylene group, 
alkynylene group, -CO-, -0-, -NH-, -S-, or those combination. The example of the connection radical which 
consists of combination is shown below. In addition, the relation of the example of the following connection 
radicals on either side may become reverse. 

cl : - C0-0-C2: - C0-NH-c3 : - Alkylene - 0-c4: - NH-C0-NH-c5: - NH-C0-0-c6: - 0-C0-0-c7: - 0-alkylene - 
0-c8: - CO-ARUKENIREN - c9: - CO-ARUKENIREN - NH-clO: - CO-ARUKENIREN - 0-cl 1 : - Alkylene- 
CO-0-alkylene-0-CO-alkylene-cl2>0-alkylene-CO-0-alkylene-0-CO-alkylene-0-cl3>0-CO-alkylene-m^ 
0-cl4>NH-C0-ARUKENlREN - cl5: - 0-CO-ARUKENIREN - [0024] The aromatic series ring and the 
connection radical may have the substituent. For the example of a substituent, a halogen atom (F, Cl, Br, I), the 
hydroxyl, Carboxyl, cyano ** amino, nitroglycerine, sulfo, carbamoyl, sulfamoyl, Ureido, an alkyl group, an 
alkenyl radical, an alkynyl group, an aliphatic series acyl group. An aliphatic series acyloxy radical, an alkoxy 
group, an alkoxy carbonyl group, an alkoxycarbonylamino radical. An alkylthio group, an alkyl sulfonyl group, 
an aliphatic series amide group, an aliphatic series sulfonamide radical, the aliphatic series permutation amino 
group, an aliphatic series permutation carbamoyl group, an aliphatic series permutation sulfamoyl group, an 
aliphatic series permutation ureido radical, and a non-aromaticity heterocycle radical are contained. 
[0025] As for the carbon atomic number of an alkyl group, it is desirable that it is 1 thru/or 8. The chain-like 
alkyl group is more desirable and especially a straight chain-like alkyl group is more desirable than an annular 
alkyl group. The alkyl group may have the substituent (an example, hydroxy ** carboxy, an alkoxy group, 
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alkylation amino group) further. Methyl, ethyl, n-butyl, n-hexyl, 2-hydroxy ethyl, 4-carboxy butyl, 2-methoxy 
ethyl, and 2-diethylaminoethyl are contained in the example (a permutation alkyl group is included) of an alkyl 
group. As for the carbon atomic number of an alkenyl radical, it is desirable that it is 2 thru/or 8. The chain-like 
alkenyl radical is more desirable and especially a straight chain-like alkenyl radical is more desirable than an 
annular alkenyl radical. The alkenyl radical may have the substituent further. Vinyl, an allyl compound, and 1- 
hexenyl are contained in the example of an alkenyl radical. As for the carbon atomic number of an alkynyl 
group, it is desirable that it is 2 thru/or 8. The chain-like alkynyl group is more desirable and especially a 
straight chain-like alkynyl group is more desirable than an annular ARUKIKENIRU radical. The alkynyl group 
may have the substituent further. Ethynyl, 1-butynyl, and 1-hexynil are contained in the example of an alkynyl 
group. 

[0026] As for the carbon atomic number of an aliphatic series acyl group, it is desirable that it is 1 thru/or 10. 
Acetyl, propanoyl one, and the butanoyl are contained in the example of an aliphatic series acyl group. As for 
the carbon atomic number of an aliphatic series acyloxy radical, it is desirable that it is 1 thru/or 10. Acetoxy is 
contained in the example of an aliphatic series acyloxy radical. As for the carbon atomic number of an alkoxy 
group, it is desirable that it is 1 thru/or 8. The alkoxy group may have the substituent (an example, alkoxy 
group) further. Methoxy and ethoxy ** butoxy and methoxyethoxy one are contained in the example (a 
permutation alkoxy group is included) of an alkoxy group. As for the carbon atomic number of an alkoxy 
carbonyl group, it is desirable that it is 2 thru/or 10. Methoxycarbonyl and ethoxycarbonyl are contained in the 
example of an alkoxy carbonyl group. As for the carbon atomic number of an alkoxycarbonylamino radical, it is 
desirable that it is 2 thru/or 10. Methoxycarbonylamino and ethoxycarbonylamino are contained in the example 
of an alkoxycarbonylamino radical. 

[0027] As for the carbon atomic number of an alkylthio group, it is desirable that it is 1 thru/or 12. A 
methylthio, ethyl thio, and octylthio are contained in the example of an alkylthio group. As for the carbon 
atomic number of an alkyl sulfonyl group, it is desirable that it is 1 thru/or 8. A methane sulfonyl and an ethane 
sulfonyl are contained in the example of an alkyl sulfonyl group. As for the carbon atomic number of an 
aliphatic series amide group, it is desirable that it is 1 thru/or 10. An acetamide is contained in the example of 
an aliphatic series amide group. As for the carbon atomic number of an aliphatic series sulfonamide radical, it is 
desirable that it is 1 thru/or 8. A methanesulfon amide, a butane sulfonamide, and an n-octane sulfonamide are 
contained in the example of an aliphatic series sulfonamide radical. As for the carbon atomic number of the 
aliphatic series permutation amino group, it is desirable that it is 1 thru/or 10. Dimethylamino, diethylamino, 
and 2-carboxy ethylamino are contained in the example of the aliphatic series permutation amino group. As for 
the carbon atomic number of an aliphatic series permutation carbamoyl group, it is desirable that it is 2 thru/or 
10. Methyl carbamoyl and diethylcarbamoyl are contained in the example of an aliphatic series permutation 
carbamoyl group. As for the carbon atomic number of an aliphatic series permutation sulfamoyl group, it is 
desirable that it is 1 thru/or 8. Methyl sulfamoyl and diethyl sulfamoyl are contained in the example of an 
aliphatic series permutation sulfamoyl group. As for the carbon atomic number of an aliphatic series 
permutation ureido radical, it is desirable that it is 2 thru/or 10. Methyl ureido is contained in the example of an 
aliphatic series permutation ureido radical. Piperidino and morpholino are contained in the example of a non- 
aromaticity heterocycle radical. As for the molecular weight of a retardation rise agent, it is desirable that it is 
300 thru/or 800. [0028] It is desirable to manufacture a cellulose acetate film by the [manufacture of cellulose 
acetate film] solvent cast method. By the solvent cast method, a film is manufactured using the solution (dope) 
which dissolved cellulose acetate in the organic solvent. As for an organic solvent, it is desirable that the 
solvent with which the ether of 3 thru/or 12 and a carbon atomic number are chosen for a carbon atomic 
number, and the ester and the carbon atomic number of 3 thru/or 12 are chosen for the ketone of 3 thru/or 12 
and a carbon atomic number from the halogenated hydrocarbon of 1 thru/or 6 is included. The ether, a ketone, 
and ester may have cyclic structure. The compound which has two or more either of the functional groups 
(namely, -0-, -CO-, and -C00-) of the ether, a ketone, and ester can also be used as an organic solvent. The 
organic solvent may have other functional groups like an alcoholic hydroxyl group. In the case of the organic 
solvent which has two or more kinds of functional groups, the carbon atomic number should just be convention 
within the limits of the compound which has one of functional groups. 

[0029] Diisopropyl ether, dimethoxymethane, dimethoxyethane, 1,4-dioxane, 1, 3-dioxolane, a tetrahydrofuran, 
an anisole, and a phenetole are contained in the example of the ether of 3 thru/or 12 for a carbon atomic 
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number. An acetone, a methyl ethyl ketone, a diethyl ketone, diisobutyl ketone, a cyclohexanone, and 
methylcyclohexanone are contained in the example of the ketones of 3 thru/or 12 for a carbon atomic number. 
Ethyl formate, propyl formate, pentyl formate, methyl acetate, ethyl acetate, and pentyl acetate are contained in 
the example of the ester of 3 thru/or 12 for a carbon atomic number. 2-ethoxyethyl acetate, 2-methoxyethanol, 
and 2-butoxyethanol are contained in the example of the organic solvent which has two or more kinds of 
functional groups. As for the carbon atomic number of halogenated hydrocarbon, it is desirable that it is 1 or 2, 
and it is most desirable that it is 1 . As for the halogen of halogenated hydrocarbon, it is desirable that it is 
chlorine. It is more desirable that it is [ 30 thru/or 70 mol ] %, it is desirable that it is [ 25 thru/or 75 mol ] %, 
and it is [ as for the rate that the hydrogen atom of halogenated hydrocarbon is permuted by the halogen, it is 
still more desirable that it is / 35 thru/or 65 mol / %, and ] most desirable that it is [ 40 thru/or 60 mol ] %. 
Methylene chloride is typical halogenated hydrocarbon. Two or more kinds of organic solvents may be mixed 
and used, 

[0030] A cellulose acetate solution can be prepared by the general approach. A general approach is 0 degrees C 
or more in temperature (ordinary temperature or elevated temperature), and means processing. Preparation of a 
solution can be carried out using the preparation approach of a dope and equipment in the usual solvent cast 
method. In addition, in the case of a general approach, it is desirable to use halogenated hydrocarbon (especially 
methylene chloride) as an organic solvent, the inside of the solution with which the amount of cellulose acetate 
is obtained - ten - or it adjusts 40 mass % so that it may be contained. As for the amount of cellulose acetate, it 
is still more desirable that it is 10 thru/or 30 mass %. The additive of arbitration mentioned later may be added 
in an organic solvent (the main solvent). A solution can be prepared by stirring cellulose acetate and an organic 
solvent in ordinary temperature (0 thru/or 40 degrees C). A high -concentration solution may be stirred under 
pressurization and heating conditions. Cellulose acetate and an organic solvent are put into a pressurization 
container, and are sealed, and specifically, it stirs, heating to the temperature of the range which more than the 
boiling point in the ordinary temperature of a solvent and a solvent do not boil under pressurization. Heating 
temperature is usually 40 degrees C or more, is 60 thru/or 200 degrees C preferably, and is 80 thru/or 1 10 
degrees C still more preferably. 

[0031] Each component may be put into a container, after rough -mixing beforehand. Moreover, you may supply 
to a container one by one. The container needs to be constituted so that it can stir. Inert gas, such as nitrogen 
gas, is poured in and a container can be pressurized. Moreover, the rise of the vapor pressure of the solvent by 
heating may be used. Or each component may be added under a pressure after sealing a container. When 
heating, heating from the exterior of a container is desirable. For example, jacket type heating apparatus can be 
used. Moreover, the whole container can also be heated by forming a plate heater in the exterior of a container, 
piping it, and circulating a liquid. It is desirable to prepare a stirring aerofoil in the interior of a container, and to 
stir using this. A stirring aerofoil has the desirable thing of the die length which reaches near the wall of a 
container. In order to update the liquid membrane of the wall of a container at the end of a stirring aerofoil, at it, 
it is desirable to prepare an extra jacket aerofoil. Instruments, such as a pressure gage and a thermometer, may 
be installed in a container. Each component is dissolved into a solvent within a container. The prepared dope is 
cooled using a heat exchanger etc., after taking out from the container after cooling or taking out. 
[0032] A solution can also be prepared with a cooling solution process. With a cooling solution process, making 
it dissolve can dissolve cellulose acetate also into a difficult organic solvent by the usual dissolution approach. 
In addition, even if it is the solvent which can dissolve cellulose acetate by the usual dissolution approach, 
according to the cooling solution process, there is effectiveness that a quickly uniform solution is obtained. First 
in a cooling solution process, it adds gradually, agitating cellulose acetate in an organic solvent at a room 
temperature. As for the amount of cellulose acetate, it is desirable 10 thru/or to adjust into this mixture, 40 mass 
% So that it may be contained. As for the amount of cellulose acetate, it is still more desirable that it is 10 
thru/or 30 mass %, Furthermore, the additive of arbitration mentioned later may be added in mixture. 
[0033] Next, mixture is cooled at -100 thru/or -10 degrees C (preferably -80 thru/or -10 degrees C, still more 
preferably -50 thru/or -20 degrees C, most preferably -50 thru/or -30 degrees C). Cooling can be carried out in 
for example, a dry ice methanol bath (-75 degrees C) or the cooled diethylene-glycol solution (-30 thru/or -20 
degrees C). Thus, if it cools, the mixture of cellulose acetate and an organic solvent will be solidified. It is 
desirable that it is [ 4 degree-C ] above by /, as for a cooling rate, it is still more desirable that it is [ 8 degree-C ] 
above by /, and it is most desirable that it is [ 12 degree-C ] above by /. Although a cooling rate is so desirable 
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that it is quick, it is an upper limit with a second theoretical 10000 degrees C /, and is an upper limit with a 
second technical 1000 degrees C /, and is an upper limit with a second practical 100 degrees C /. In addition, a 
cooling rate is the value which broke the difference of the temperature when starting cooling, and final cooling 
temperature by time amount after starting cooling until it reaches final cooling temperature. 
[0034] Furthermore, if this is warmed at 0 thru/or 200 degrees C (preferably 0 thru/or 150 degrees C, still more 
preferably 0 thru/or 120 degrees C, most preferably 0 thru/or 50 degrees C), cellulose acetate will dissolve into 
an organic solvent. Leaving it in a room temperature may also stop a temperature up, it may be under hot bath, 
and may be warmed, warming - it is desirable that it is [ 4 degree-C ] above by /, as for a rate, it is still more 
desirable that it is [ 8 degree-C ] above by /, and it is most desirable that it is [ 12 degree-C ] above by /. 
warming — although a rate is so desirable that it is quick, it is an upper limit with a second theoretical 10000 
degrees C /, and is an upper limit with a second technical 1000 degrees C /, and is an upper limit with a second 
practical 100 degrees C /. in addition, warming - temperature in case a rate starts warming, and final warming - 
- since warming is started for a difference with temperature — final warming — it is the value broken by time 
amount until it reaches temperature. A uniform solution is obtained as mentioned above. In addition, when the 
dissolution is inadequate, actuation of cooling and warming may be repeated. It can judge whether the 
dissolution is enough only by observing the appearance of a solution by viewing. 

[0035] In a cooling solution process, in order to avoid moisture mixing by the dew condensation at the time of 
cooling, it is desirable to use a well -closed container moreover, cooling - warming — actuation — setting ~ the 
time of cooling - pressurizing — warming - the time - decompressing - if -- dissolution time amount ~ it can 
be shortened . In order to carry out pressurization and reduced pressure, it is desirable to use a pressure-resistant 
container. In addition, according to the differential scanning calorimetry (DSC), the false phase transition point 
of a sol condition and the gel state vnW exist in about 33 degrees C, and the solution of 20 mass % which 
dissolved cellulose acetate (whenever [ acetylation ]: 60.9%, viscosity average degree-of-polymerization:299) 
into methyl acetate with the cooling solution process will be in the uniform gel state below at this temperature. 
Therefore, it is necessary to ** this solution preferably more than false phase transition temperature at about 
[ gel phase-transition-temperature plus 10 degree C ] temperature. However, this false phase transition 
temperature changes whenever [ acetylation / of cellulose acetate ] with viscosity average polymerization 
degree, solution concentration, or organic solvents to be used. 

[0036] From the prepared cellulose acetate solution (dope), a cellulose acetate film is manufactured by the 
solvent cast method. With a dope, it is desirable to add the aforementioned retardation rise agent. A dope is cast 
on a drum or a band, evaporates a solvent, and forms a film. As for the dope before flow casting, it is desirable 
to adjust concentration so that the amount of solid content may become 18 thru/or 35%. As for the front face of 
a drum or a band, it is desirable to make a mirror plane condition, the flow casting and the desiccation approach 
in the solvent cast method - a U.S. Pat. No. 2336310 number - said - No. 2367603 - said - No. 2492078 - 
said - No. 2492977 - said - No. 2492978 ~ said - No. 2607704 - said - No. 2739069 - said - No. 2739070 
and British JP,640731,B ~ said ~ each official report of each specification of No, 736892, JP,45-4554,B, 49- 
5614, JP,60-176834,A, 60-203430, and 62-1 15035 has a publication. As for a dope, it is desirable that skin 
temperature casts on a drum 10 degrees C or less or a band. After casting, it is desirable to guess a style 2 
seconds or more and to dry. The obtained film can be stripped off from a drum or a band, it can dry by the 
elevated -temperature wind which changed temperature serially to further 100 to 160 degrees C, and a residual 
solvent can also be evaporated. The above approach has a publication in JP,5-17844,B. According to this 
approach, it is possible to strip off from flow casting and to shorten the time amount of until. In order to enforce 
this approach, it is required for a dope to gel in the drum at the time of flow casting or the skin temperature of a 
band. 

[0037] On a cellulose acetate film, in order to improve mechanical physical properties, or in order to improve a 
rate of drying, a plasticizer can be added. Phosphoric ester or carboxylate is used as a plasticizer. Triphenyl 
phosphate (TPP) and tricresyl phosphate (TCP) are contained in the example of phosphoric ester. As 
carboxylate, phthalic ester and citrate are typical. Dimethyl phthalate (DMP), diethyl phthalate (DEP), dibutyl 
phthalate (DBP), dioctyl phthalate (DOP), diphenyl phthalate (DPP), and diethyl hexyl phthalate (DEHP) are 
contained in the example of phthalic ester. 0-acetyl citric-acid triethyl (OACTE) and 0-acetyl tributyl citrate 
(OACTB) are contained in the example of citrate. Butyl oleate, methyl ricinoleate acetyl, a dibutyl sebacate, and 
various trimellitic acid ester are contmned in the example of other carboxylate. A phthalate ester plasticizer 
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(DMP, DEP, DBP, DOP, DPP, DEHP) is used preferably. DEP and especially DPP are desirable. It is desirable 
that it is 0, 1 thru/or 25 mass [ of the amount of cellulose ester ] %, as for the addition of a plasticizer, it is still 
more desirable that it is 1 thru/or 20 mass %, and it is most desirable that it is 3 thru/or 15 mass %. 
[0038] On a cellulose acetate film, a degradation inhibitor (an example, an anti-oxidant, a peroxide 
decomposition agent, radical inhibitor, a metal deactivator, an acid trapping agent, amine) may be added. About 
a degradation inhibitor, each official report of JP,3-199201,A, 5-1907073, 5-194789, 5-271471, and 6-107854 
has a publication. As for the addition of a degradation inhibitor, it is desirable that it is 0.01 thru/or 1 mass [ of 
the solution (dope) to prepare ] %, and it is still more desirable that it is 0,01 thru/or 0.2 mass %. The 
effectiveness of a degradation inhibitor is hardly accepted that an addition is under 0.01 mass %. If an addition 
exceeds 1 mass %, the bleed out (oozing out) of the degradation inhibitor on the front face of a film may be 
accepted. As an example of a desirable degradation inhibitor, butyl-ized hydroxytoluene (BHT) and 
tribenzylamine (TBA) can be mentioned especially. 

[0039] A cellulose acetate film can adjust RETADESHON ** by extension processing further. As for draw 
magnification, it is desirable that it is in 3 thru/or 100% of range. 

[0040] As for [surface treatment of cellulose acetate film] cellulose acetate film, it is desirable to perform 
surface treatment. As the concrete approach, corona discharge treatment, glow discharge processing, flame 
treatment, acid treatment, alkali treatment, or UV irradiation processing is mentioned. Moreover, preparing an 
under coat is also preferably used for a JP,7-333433,A specification like a publication. It is desirable to 
specifically make temperature of a cellulose acetate film into 150 degrees C or less below Tg (glass transition 
temperature) in these processings from a viewpoint holding the smoothness of a film. When using it as a 
transparence protective coat of a polarizing plate, especially the thing for which acid treatment or alkali 
treatment, i.e., the saponification processing to cellulose acetate, is carried out from an adhesive viewpoint with 
the polarization film is desirable. As for surface energy, it is desirable that they are 55 or more mN/m, and it is 
still more desirable that it is [ 60 or more mN/m ] 75 or less mN/m, 

[0041] Hereafter, alkali saponification processing is concretely explained to an example. It is desirable to be 
carried out in the cycle which neutralizes a film front face with an acidic solution after being immersed in an 
alkali solution, rinses, and is dried. As an alkali solution, a pottasium hydroxide solution and a sodium- 
hydroxide solution are mentioned, as for the normality of a hydroxyl ion, it is desirable that it is in 0.1 thru/or 
the range of 3.0 Ns, and it is still more desirable that it is in the range which is 0.5 thru/or 2.0Ns. As for alkali 
solution temperature, it is desirable that it is in a room temperature thru/or the range of 90 degrees C, and it is 
still more desirable that it is in the range which is 40 thru/or 70 degrees C. 

[0042] "The foundation of wetting and application" (a rear rise company, 1989. 12. 10 issue) can be asked for 
solid surface energy with a contact angle method, a humid thermal process, and an adsorption process like a 
publication. In the case of the cellulose acetate film of this invention, it is desirable to use a contact angle 
method. Two sorts of solutions which are known can be dropped at a cellulose acetate film, and surface energy 
is the tangent drawn to the drop,, and the angle which a film front face makes on the intersection on the front 
face of a drop, and the front face of a film, defines the angle of the direction containing a drop as a contact 
angle, and, specifically, can compute the surface energy of a film by count. 

[0043] A [polarizing plate] polarizing plate consists of a transparence protective coat of two sheets arranged at 
the polarization film and its both sides. The above-mentioned cellulose acetate film can be used as one 
protective coat. The usual cellulose acetate film may be used for the protective coat of another side. There are 
iodine system polarization film, and the color system polarization film and polyene system polarization film 
which use dichromatic dye as polarization film. Generally the iodine system polarization film and the color 
system polarization film are manufactured using a polyvinyl alcohol system film. The lagging axis of a 
cellulose acetate film and the transparency shaft of the polarization film are arranged so that it may become 
parallel substantially. 

[0044] [Liquid crystal display] The polarizing plate using the optical compensation sheet which consists of the 
above-mentioned cellulose acetate film, or the above-mentioned cellulose acetate film is used in favor of a 
liquid crystal display, especially a transparency mold liquid crystal display. A transparency mold liquid crystal 
display consists of two polarizing plates arranged at a liquid crystal cell and its both sides. The liquid crystal 
cell is supporting liquid crystal between two electrode substrates. One optical compensation sheet of this 
invention is arranged between a liquid crystal cell and one polarizing plate, or is arranged two sheets between a 
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liquid crystal cell and both polarizing plates. In the polarizing plate of this invention, the above-mentioned 
cellulose acetate film is used as a transparence protective coat arranged between a liquid crystal cell and the 
polarization film. Only the transparence protective coat (between a liquid crystal cell and polarization film) of 
one polarizing plate uses the above-mentioned cellulose acetate film for the transparence protective coat of two 
sheets of both polarizing plates (between a liquid crystal cell and polarization film), using the above-mentioned 
cellulose acetate film. As for a liquid crystal cell, it is desirable that it is in OCB mode, VA mode, or TN mode. 
[0045] In the case of the liquid crystal display in OCB mode, the optical compensation sheet of this invention 
may have the opticaFanisotropy layer containing a disc-like compound or a cylindrical liquid crystal compound 
on the cellulose acetate film. An optical anisotropy layer carries out orientation of the disc-like compound (or 
cylindrical liquid crystal compound), and is formed by fixing the orientation condition. Generally a disc-like 
compound has a big rate of a birefringence. Moreover, there are various orientation gestalten in a disc-like 
compound. Therefore, with the conventional extension birefringence film, the optical compensation sheet which 
has the optical property which cannot be obtained can be manufactured by using a disc-like compound. About 
the optical compensation sheet using a disc-like compound, each specification of JP,6-2141 16,A, a U.S. Pat. 
No. 5583679 number, said 5646703 numbers, and the West German patent official report 391 1620ANo. 1 has a 
publication. The liquid crystal cell in OCB mode is a liquid crystal cell in the bend orientation mode to which 
the orientation (symmetrically) of the cylindrical liquid crystallinity molecule is made to carry out in the reverse 
direction substantially in the upper part and the lower part of a liquid crystal cell. The liquid crystal display 
using the liquid crystal cell in bend orientation mode is indicated by each specification of a U.S. Pat. No. 
4583825 number and said 5410422 numbers. Since the cylindrical liquid crystallinity molecule is carrying out 
orientation symmetrically in the upper part and the lower part of a liquid crystal cell, as for the liquid crystal 
cell in bend orientation mode, it has a self-optical compensation function. Therefore, this liquid crystal mode is 
OCB (Optically Compensatory Bend). It is also called liquid crystal mode. The liquid crystal display in bend 
orientation mode has an advantage that a speed of response is quick. 

[0046] In the liquid crystal cell in VA mode, the cylindrical liquid crystallinity molecule is carrying out 
orientation perpendicularly substantially at the time of no electrical -potential-difference impressing. Orientation 
of the (1) cylindrical liquid crystallinity molecule is substantially carried out to the liquid crystal cell in VA 
mode perpendicularly at the time of no electrical-potential-difference impressing. To the liquid crystal cell 
(JP,2-176625,A publication) in VA mode of the narrow sense which carries out orientation horizontally 
substantially at the time of electrical-potential-difference impression, in addition, a (2) angle-of-visibility 
expansion sake. The liquid crystal cell which formed VA mode into the multi-domain (MVA mode) (SED97, 
Digest of tech.Papers(collection of drafts)28 (1997) 845 publication), (3) Perpendicular orientation of the 
cylindrical liquid crystallinity molecule is substantially carried out at the time of no electrical-potential- 
difference impressing. The liquid crystal cell (58 to collection of drafts 59 (1998) publication of a Japanese 
liquid crystal debate) in the mode (n-ASM mode) which can twist at the time of electrical-potential-diff^erence 
impression, and carries out multi-domain orientation, and the liquid crystal cell (LCD International 98 
announces) in (4) SURVAIVAL mode are contained. 

[0047] In the liquid crystal cell in TN mode, a cylindrical liquid crystallinity molecule carries out level 
orientation substantially at the time of no electrical-potential-difference impressing, it can twist at further 60 
thru/or 120 degrees, and orientation is carried out. Most liquid crystal cells as a color TFT-liquid-crystal display 
in TN mode are used, and many reference has a publication. 
[0048] 

[Example] [Example 1] It stirred having fed the following constituent into the mixing tank and heating it, each 

component was dissolved, and the cellulose acetate solution was prepared. 

[0049] 

**************************** T 

nnj^nnniiiiiiiiiit^t^^^^^^iii ** ******** ************ 'YhQ ****** ** ********** ** ************ ffiethod ** 
J ******** **** ** ******** ** ********** ** ************ jYiQ^^Q^ Forerunner I ******** The 
******** ** ****************** lYigtiiod ************ The ******************** method 
Horizontal ********;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; [0050] It stirred supplying and heating the following retardation 
rise agent 16 mass section, the methylene-chloride 80 mass section, and the methanol 20 mass section on 
another mixing tank, and the retardation rise agent solution was prepared. The retardation rise agent solution 25 
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mass section was mixed in the cellulose acetate solution 474 mass section, it fully stirred, and the dope was 
prepared. The addition of a retardation rise agent was the 3.5 mass sections to the cellulose acetate 100 mass 
section. 
[0051] 

[Formula 1] . 



oh/ 




[0052] The obtained dope was cast using the band casting machine. After the film surface temperature on a 
band became 40 degrees C, it dried for i minute, and after stripping off, the amount of residual solvents 
considered as 15 mass % by the 140-degree C desiccation wind. This film was dried at 140 degrees C for 20 
minutes, after carrying out horizontal extension by 25% of draw magnification on 130-degree C conditions 
using a tenter, and the residual solvent manufactured the cellulose acetate film (thickness: 80 micrometers) of 
0.3 mass %. About the produced cellulose acetate film (optical compensation sheet: KH-1 1), Re retardation 
value and the Rth retardation value in the wavelength of 550nm were measured using the ellipsomter (M-150, 
Jasco Corp. make). A result is shown in the 1st table. Furthermore, the moisture absorption expansion 
coefficient was measured about the produced cellulose cellulose acetate film. A result is shown in the 2nd table. 

[0053] The retardation rise agent solution 56 mass section was mixed in the [example 2] cellulose acetate 
solution 474 mass section, the dope was prepared (using the retardation rise agent 7,8 mass section to the 
cellulose acetate 100 mass section), and the cellulose acetate film was produced like the example 1 except 
having changed draw magnification to 12%. The amount of residual solvents of the obtained cellulose acetate 
film was 0,4 mass %. Moreover, Re retardation value and the Rth retardation value in the wavelength of 550nm 
were measured about the produced cellulose acetate film (optical compensation sheet: KH-21) using the 
ellipsomter (M-150, Jasco Corp. make). A result is shown in the 1st table. Furthermore, the moisture absorption 
expansion coefficient was measured about the produced cellulose cellulose acetate film. A result is shown in the 
2nd table. Furthermore, after being immersed in a 1.5-N pottasium hydroxide solution (40 degrees C) for 5 
minutes, the sulfuric acid neutralized, v^th pure water, it rinsed and the produced cellulose acetate film was 
dried. It was 68 mN/m when asked for the surface energy of this cellulose acetate film by the contact angle 
method. 

[0054] It is coating liquid of the following presentation on this cellulose acetate film at the wire bar coating 
machine of #16 28 ml/m2 It applied. It dried for 150 seconds by 90 more-degree C warm air for 60 seconds by 
60-degree C warm air. Next, rubbing processing was carried out on the film formed in the lagging axis (it 
measures on the wavelength of 632.8nm) of a cellulose acetate film, and the 45-degree direction. 

[0055] 

** (A\ **** (ti\ ^^ifiTlii^iailii^iaiKii^ :|C3(c 

**************** method \ ** I pseudo.*****^;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; [0056] 
[Formula 2] 
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— (CH2-CH)e7^~ —(CH2-CH)oji— 
OH ? 



-(CH2— CH)i2-o — 
0-CO-CHg 




0"-(CH2)4-0-C0-CH=CH2 



[0057] (Formation of an optical anisotropy layer) an orientation film top — 41.01g [ of the following discoid 
(liquid crystallinity) compounds ], and ethyleneoxide conversion trimethylolpropane triacrylate (V#360, 
product made from Osaka Organic chemistry) 4.06g, cellulose-acetate-butylate (CAB 551-0.2, made in Eastman 
Chemical) 0.90g, cellulose-acetate-butylate (CAB 531-1, made in Eastman Chemical) 0.23g, 1.35g 
(IRUGAKYUA 907, Ciba-Geigy make) of photopolymerization initiators, and 0.45g (kaya KYXJA DETX, 
Nippon Kayaku Co., Ltd, make) of sensitizers The coating liquid which dissolved in the 102g methyl ethyl 
ketone was applied with the wire bar of #3. This was stuck on the metaled frame, it heated for 2 minutes in the 
130-degree C thermostat, and orientation of the disc-like compound was carried out. Next, UV irradiation was 
carried out for 1 minute using the 120 W/cm high pressure mercury vapor lamp at 130 degrees C, and the 
polymerization of the disc-like compound was carried out. Then, it cooled radiationally to the room 
temperature. Thus, the cellulose acetate film with an optical anisotropy layer (KH-22) was produced. Re 
retardation value of the optical anisotropy layer measured on the wavelength of 546nm was 38nm. Moreover, 
the include angle between cellulose acetate film front faces (tilt angle) was 40 degrees on the average. 
[0058] 
[Formulas] 



R 




[0059] To the [example 3] cellulose acetate 100 mass section, the retardation rise agent 6.0 mass section was 
used, and the cellulose acetate film (optical compensation sheet) was produced and evaluated like the example 1 
except having changed draw magnification to 30%. The amount of residual solvents of the obtained cellulose 
acetate film was 0. 1 mass %. Moreover, Re retardation value and the Rth retardation value in the wavelength of 
550nm were measured about the produced cellulose acetate film (optical compensation sheet: KH-3 1) using the 
ellipsomter (M-150, Jasco Corp. make). A result is shown in the 1st table. Furthermore, the moisture absorption 
expansion coefficient was measured about the produced cellulose cellulose acetate film. A result is shown in the 
2nd table. Furthermore, after being immersed in a 2,0-N pottasium hydroxide solution (25 degrees C) for 2 
minutes, the sulfuric acid neutralized, with pure water, it rinsed and the produced cellulose acetate film was 
dried. It was 63 mN/m when asked for the surface energy of this cellulose acetate film by the contact angle 
method. 

[0060] [The example 1 of a comparison] 

(Production of an optical compensation sheet) The cellulose acetate solution was used as a dope as it was, and 
the cellulose acetate film (optical compensation sheet) was produced like the example 1 except having not 
carried out extension processing. When the residual solvent was measured, it was 3.0 mass %. About the 
produced cellulose acetate film (optical compensation sheet: KH-Hl), Re retardation value and the Rth 
retardation value in the wavelength of 550nm were measured using the ellipsomter (M-150, Jasco Corp. make). 
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A result is shown in the 1st table. Furthermore, the moisture absorption expansion coefficient was measured 
about the produced cellulose cellulose acetate film. A result is shown in the 2nd table. 
[0061] (Production of a polarizing plate) Iodine was made to stick to the extended polyvinyl alcohol film, the 
polarization film was produced, and the produced cellulose acetate film (KH-Hl) was stuck on one side of the 
polarization film using polyvinyl alcohol system adhesives. Saponification processing was performed on the 
commercial cellulose triacetate film (FUJITAKKU TD80UF, Fuji Photo Film Co., Ltd, make), and it stuck on 
the opposite side of the polarization film using polyvinyl alcohol system adhesives. The transparency shaft of 
the polarization film and the lagging axis of the produced cellulose acetate film (KH-Hl) have been arranged so 
that it may become parallel. The transparency shaft of the polarization film and the lagging axis of a 
commercial cellulose triacetate film have been arranged so that it may intersect perpendicularly. Thus, the 
polarizing plate was produced. 

[0062] (Production of a liquid crystal display) The polarizing plate of the pair prepared in the liquid crystal 
display (VL-1530S, FUJITSU, LTD. make) which used the perpendicular orientation mold liquid crystal cell 
again, and the optical compensation sheet of a pair were removed, and the polarizing plate produced instead was 
stuck on the one-sheet and observer side through the binder so that a cellulose acetate film (KH-Hl) might 
become a liquid crystal cell side. Moreover, one commercial polarizing plate (HLC2-5618HCS, Product made 
from Sun Ritz) was stuck on the back light side. The transparency shaft of the polarizing plate by the side of an 
observer considered as cross Nicol's prism arrangement so that the transparency shaft of the polarizing plate the 
vertical direction and by the side of a back light might become a longitudinal direction. The rise of the 
permeability of the shape of a frame of the produced liquid crystal display was 1.3%. 
[0063] 
[Table 1] 

1st table film Retardation rise agent Draw magnification Re Rth 

An example 1 The 3.5 mass sections 25% 40nm 130nm example 2 The 7.8 mass sections 12% 

20nm 1 lOnm example 3 The 6.0 mass sections 30% Example 1 of a 50nml30nm comparison Nothing It does 

not extend. 4nm 48nm [0064] 

[Table 2] 

2nd table film Moisture absorption expansion coefficient (/%RH) 

example 1 12.0x10-5 example 2 11.9x10-5 example 3 Example 1 of 7.6x10-5 comparison 

35.0x10-5 [0065] Iodine was made to stick to the polyvinyl alcohol film which 

carried out [example 4] extension, the polarization film was produced, and the cellulose triacetate film (KH-1 1) 
created in the example 1 was stuck on one side of the polarization film using polyvinyl alcohol system 
adhesives. Saponification processing was performed on the commercial cellulose triacetate film (FUJITAKKU 
TD80UF, Fuji Photo Film Co., Ltd. make), and it stuck on the opposite side of the polarization film using 
polyvinyl alcohol system adhesives. The transparency shaft of the polarization film and the lagging axis of the 
cellulose acetate film produced in the example 1 have been arranged so that it may become parallel. The 
transparency shaft of the polarization film and the lagging axis of a commercial cellulose triacetate film have 
been arranged so that it may intersect perpendiculariy. Thus, the polarizing plate was produced. 
[0066] Iodine was made to stick to the polyvinyl alcohol film which carried out [example 5] extension, the 
polarization film was produced, and using polyvinyl alcohol system adhesives, the cellulose triacetate film (KH- 

21) created in the example 2 was stuck on one side so that the lagging axis might become the transparency shaft 
of the polarization film, and parallel. Saponification processing was performed on the commercial cellulose 
triacetate film (FUJITAKKU TD80UF, Fuji Photo Film Co., Ltd. make), and it stuck on the opposite side of the 
polarization film using polyvinyl alcohol system adhesives. Furthermore, the optical compensation sheet (KH- 

22) produced in the example 2 was stuck through the binder so that the lagging axis might become parallel 
mutually at a eel roll cellulose acetate film (KH-21) side. Thus, the polarizing plate was produced. 

[0067] The polarizing plate was produced like the example 4 except having used the cellulose acetate film (KH- 
31) produced in the [example 6] example 3. 

[0068] The polarizing plate of the pair prepared in the liquid crystal display (VL-1530S, FUJITSU, LTD. make) 
which used the [example 7] perpendicular orientation mold liquid crystal cell, and the optical compensation 
sheet of a pair were removed, and the polarizing plate instead produced in the example 4 was stuck on the one- 
sheet and observer side through the binder so that the cellulose acetate film (KH-1 1) produced in the example 1 
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might become a liquid crystal cell side. Moreover, one commercial polarizing plate (HLC2-5618HCS, Product 
made from Sun Ritz) was stuck on the back light side. The transparency shaft of the polarizing plate by the side 
of an observer considered as cross Nicol's prism arrangement so that the transparency shaft of the polarizing 
plate the vertical direction and by the side of a back light might become a longitudinal direction. About the 
produced liquid crystal display, the angle of visibility was measured in eight steps from a black display (LI) to 
a white display (L8) using the measurement machine (EZ-Contrastl60D, product made from ELDM). A result 
is shown in the 3rd table. Moreover, the rise of the permeability of the shape of a frame of the produced liquid 
crystal display was 0.1%. 

[0069] About the liquid crystal display (VL-1530S, FUJITSU, LTD. make) which used the [example 2 of 
comparison] perpendicular orientation mold liquid crystal cell, the angle of visibility was measured in eight 
steps from a black display (LI) to a white display (L8) using the measurement machine (EZ-Contrastl60D, 
product made from ELDIM). A result is shown in the 3rd table. 
[0070] 
[Table 3] 

I^J"^ tabl e 'I' 'I* 8|C)|t3|<3|Cj|C3|C)(Cj(C3|C9|Cj|Cj|Cj|CS|Cj|C3|CS|C^^S|C^j|C 3(C3|C 9|C3|C3|tj|C3fC3|ofC3|C9|C3|C9|C3jC grain 

^ ^ SjC ^ 4^ 3|t 3|C 3|C }|C )(C ^1^^ ^ j|{ S|C ^ 3|C j(C 3){ jJS SfC 3(C 3|( 3|C 9|( 3|( t i|( ^ 3|C 9(C 3fC 3|£ }|C }|C jfc }|C I 3|C }|( 3(( }]C ]|C SjC SjC ^ ^ ^ }|C 3|( JY^^qJ^IJ^^ 

5i5>J?55>5>555>J5 555555555>55>3J55>"' 

3|C 3|C l|( 3|C )|C 3|C 3(C 3)C 3|C 3|C ^ 3|C .(C j|( /^olf''! OrT*Q 1 n 'I' 'I' )|C jjc 3|C j|C 3|C SjC 3|C S|C 3|C 3(C 3|C 9|C 9|C 9(C 3|C 9|C 3|{ 9|C i|C 3|: 3|C 3|C SjC j|C ^ 3|C 9fc Tf^f^'T 1 1 FThv O tVl 1^1 

5J55J5>35J>J»3>JJ>533553J55535J55J> 061^ grdm L^^ ' 1 J [^Xampie 

8] 

(Production of a bend orientation liquid crystal cell) The polyimide film was prepared in the glass substrate with 
an ITO electrode as orientation film, and rubbing processing was performed to it at the orientation film. Facing 
each other and a eel gap were set as 6 micrometers by the arrangement to which the direction of rubbing 
becomes parallel about two obtained glass substrates, deltan poured the liquid crystallinity compound 
(ZLIl 132, Merck Co. make) of 0.1396 into the eel gap, and the bend orientation liquid crystal cell was 
produced. Two elliptically-polarized-light plates produced in the example 5 were stuck so that the produced 
bend orientation eel might be pinched. It has arranged so that the direction of rubbing of an optical anisotropy 
layer where the optical anisotropy layer of a elliptically-polarized-light plate meets a eel substrate, and meets 
the direction of rubbing of a liquid crystal cell and it may serve as anti -parallel. The square wave electrical 
potential difference of 55Hz was impressed to the liquid crystal cell. It considered as the no MARI White mode 
of white display 2V and black display 5V. The angle of visibility was measured in eight steps from a black 
display (LI) to a white display (L8) using the measurement machine (EZ-Contrastl60D, product made from 
ELDIM) by making the ratio (a white display / black display) of permeability into a contrast ratio. A result is 
shown in the 4th table. 
[0072] 
[Table 4] 

4th table ——-——-—-«-»---------------—- » '^^^^''^ O :j£j|c:jc:(<:jc^:|c:|t3t£3|cj|e:|c3({3|«3|t^3|e^:(cs|c^^e 3|e :^ ;|c:(E:)c:|c:(e9|c^c:|c^:|(}|c:|c delta grain 

********** and ******** ** **** -**_-- degree [ ** ] - harshness -- theta;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;- 

9|C9|C^]|C3|C9|CS|C^ 3{(}|c^3|C3|C9fc ^3((3|$3f::f(}fc }|(}|C3f(3|C^}t( )tC}|(9)C^^^^3fc y^^|+0 QTfl 1 Tl Sjcj|c^^)|£jjc SfCSfC 

J55 J55 J J))35 J 5 5 ) 53 5> 55 53>55 J 535 55 J5 UVlta^iaiH 

:ic>ic:ic:)c**Hc:Ht«********3i«>ic>ic [0073] Thc polarizing plate of the pair prepared in the liquid crystal display (6 E-A3, 
Sharp Corp. make) which used the [example 9] TN liquid crystal eel was removed, and it stuck on the observer 
and back light side at a time one polarizing plate instead produced in the example 6 through the binder so that 
the cellulose acetate film (KH-31) produced in the example 3 might become a liquid crystal cell side. The 
transparency shaft of the polarizing plate by the side of an observer and the transparency shaft of the polarizing 
plate by the side of a back light have been arranged so that it may become O mode. About the produced liquid 
crystal display, the angle of visibility was measured in eight steps from a black display (LI) to a white display 
(L8) using the measurement machine (EZ-Contrastl60D, product made from ELDIM). A result is shown in the 
5th table. 

[0074] About the liquid crystal display (6 E-A3, Sharp Corp. make) which used the [example 3 of comparison] 
TN liquid crystal eel, the angle of visibility was measured in eight steps from a black display (LI) to a white 
display (L8) using the measurement machine (EZ-Contrastl60D, product made from ELDIM). A result is 
shown in the 5th table. 
[0075] 
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[Tables] 

5th td.blc **** Q ********************** ** ************ (jgi^^ grain ** 

********** ******** ** **** .**_.. degree [ ** ] - harshness - theta;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;- 
*:fc****** ****** Horizontal forerunner ** , **** ** ******** . ** machine ** . Horizontal machine ** . 

delta grain 



[Translation done.] 
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